Replacement Sheet 1 of 3 

Applicant: Davis, et al. 

Title: METHOD FOR AUTOMATIC 

DETERMINATION OF SEMICONDUCTOR 

PLASMA CHAMBER MATCHING AND SOURCE 

OF FAULT BY COMPREHENSIVE PLASMA 

MONITORING 

Serial No. 10/628,001 



r 



702 



START 
CALIBRATION 
RUN 



704 



PERFORM 
CALIBRATION 
PROCESS IN THE 

CALIBRATION 
CHAMBER UNTIL 
PROCESS 
STABALIZES 



705 



START CORRELATED 
OES AND RF DATA 
COLLECTION 



706 



PERTURB THE 
PROCESS BY 
CHANGING THE 
VALUE OF ONE 
OF THE PROCESS 
PARAMETERS 



708 



TERMINATE 
CORRELATED 
OES AND RF 
DATA COLLECTION 



710 



IDENTIFY TIME 
PERIODS WITHIN 
COLLECTED DATA 
CORRESPONDING 
TO STEADY STATES 
AND TRANSITIONAL 
STATE 



712- 



PERFORM PCA ON 
COLLECTED DATA 



6/11 



700 



FIG. 7 



714 



IDENTIFY STEADY PRINCIPAL 
COMPONENTS AND 
TRANSITIONAL PRINCIPAL 
COMPONENTS 



'HAS^ ^716 
THE 
NUMBER OF 
DESIRED PERTURBATION 
BEEN 

REACHED 
9 



YES 



NO 



DETERMINE THE NEED FOR 
SIGNAL ENHANCEMENT 
AND/OR SIGNAL RANGE 
RESELECTION 



■718 



PERFORM OES AND/OR RF 

DATA ENHANCEMENT 
AND/OR SIGNAL RANGE 
RESELECTION WHERE 
NEEDED 



720 







PERFORM RCA ON 
MODIFIED DATA 







-722 



DESIGNATE IDENTIFIED 
PRINCIPAL COMPONENTS 
AS REFERENCE PCs FOR 
THE PERTURBED 
PARAMETERS 



-724 



END 




730 



Replacement Sheet 2 of 3 

Applicant: Davis, etal. 

Title; METHOD FOR AUTOMATIC 

DETERMINATION OF SEMICONDUCTOR 

PLASMA CHAMBER MATCHING AND SOURCE 

OF FAULT BY COMPREHENSIVE PLASMA 

MONITORING 

Serial No. 10/628,001 



r 



900 



8/11 



902- 
904- 

905- 
906- 

908- 
910- 



START STUDY RUN 



PERFORM CALIBRATION PROCESS IN THE CHAMBER UNDER 
STUDY UNTIL PROCESS STABILIZE 



START CORRELATED OES AND RF DATA COLLECTION 



PERTURB THE PROCESS BY CHANGING THE VALUE OF ONE 
OF THE PROCESS PARAMETERS BY THE SAME AMOUNT AS 
THE CALIBRATION RUN 



TERMINATE CORRELATED OES AND RF DATA COLLECTION 



PERFORM OES AND/OR RF DATA ENHANCEMENT 
AND/OR SIGNAL RANGE RESELECTION ACCORDING TO 
ALGORITHM OF STEP 720 FROM METHOD 700 



912— 


PERFORM PCA ON COLLECTED DATA 








914-^ 


IDENTIFY STEADY PRINCIPAL COMPONENTS AND 
TRANSITIONAL PRINCIPAL COMPONENTS 








916-^ 


PERFORM INNER PRODUCT OF CORRELATED NON - 
REFERENCE PCs WITH REFERENCE PCs TO REACH 
STEADY AND TRANSITIONAL MATCHING SCORES 




r 



1100 



Replacement Sheet 3 of 3 

Applicant: Davis, etal. 

TiUe: METHOD FOR AUTOMATIC 

DETERMINATION OF SEMICONDUCTOR 

PLASMA CHAMBER MATCHING AND SOURCE 

OF FAULT BY COMPREHENSIVE PLASMA 

MONITORING 

Serial No. 10/628,001 



10/11 



FIG. 11 



1102- 



1104- 



1105- 



1106- 



1108- 



START FAULT DIAGNOSIS RUN 






PERFORM CALIBRATION P 
UNDER STUDY UNTIL 


ROCESS IN THE CHAMBER 
PROCESS STABLIZES 






START CORRELATED OES AND RF DATA COLLECTION 






PERTURB THE PROCESS BY CHANGING THE VALUE OF 
ONE OF THE PROCESS PARAMETERS BY THE SAME 
AMOUNT AS THE CALIBRATION RUN 






TERMINATE CORRELATED OES AND RF DATA 
COLLECTION 



1110- 



1112- 



1114- 



1116- 



1120- 



1122 



PERFORM OES AND/OR RF DATA ENHANCEMENT 
AND/OR SIGNAL RANGE RESELECTION ACCORDING 
TO ALGORITHM OF STEP 720 FROM METHOD 700 



PERFORM PCA ON COLLECTED DATA 



IDENTIFY STEADY PRINCIPAL COMPONENTS AND 
TRANSITIONAL PRINCIPAL COMPONENTS 



PERFORM INNER PRODUCT OF CORRELATED, NON 
REFERENCE PCs WITH REFERENCE PCs TO REACH 
STEADY AND TRANSITIONAL MATCHING SCORE 



11U 



HAS THE NUMBER 
OF DESIRED PERTURBATION 
BEEN REACHED ? 



YES 



COMPARE ALL MATCHING SCORES TO FIND THE 
LOWEST SCORE( S ) 



VERIFY IF THE PERTURBED PARAMETER( S ) OF THE 
LOWEST SCORE( S ) IS/ARE THE SOURCE( S ) OF FAULT 



